Substrate-dependent conformational dynamics of the Escherichia coli membrane insertase YidC.
The binding of Pf3 coat protein to the membrane insertase YidC from Escherichia coli induces a conformational change in the tertiary structure of the insertase, resulting in a quenching of the intrinsic tryptophan (Trp) fluorescence. Tryptophan mutants of YidC were generated to examine such conformational movements in detail with time-resolved and steady-state fluorescence spectroscopy. Ten of the 11 Trp residues within YidC were substituted to phenylalanines generating single Trp mutants either at position 354, 454, or 508. In addition, a double mutant with Trp residues at 332 and 334 was studied. Purified YidC mutants were reconstituted into DOPC/DOPG vesicles and titrated with a Trp-free mutant of Pf3 coat, enabling a detailed conformational study of the periplasmic P1, P2, and P3 domains of YidC before and after binding of substrate. Time-resolved fluorescence anisotropy revealed that the mobility of the residues W332/W334 and W508 was considerably increased after binding of Pf3 coat to the insertase. Furthermore, analysis of the fluorescence emission spectra and the decay times showed that all Trp residues are embedded in an equivalent environment that is a membrane/water interface.